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Predictors and moderators of quality of life in
caregivers of amputee patients by type 2 diabetes
Background: The amputation of a foot or a leg is one of
the complications caused by diabetes that creates fear.
After the amputation, the patient becomes dependent on
a caregiver, who is often not prepared for this new phase
of life. Knowing the factors that influence care delivery
in caregivers of amputee type 2 diabetes patients is
important from an heuristic point of view, since very few
studies have focused on this population.
Objectives: This study analysed the predictors and modera-
tors of quality of life, in caregivers of amputee patients
due to type 2 diabetes.
Methods: This study has a cross-sectional design. All ethi-
cal standards were followed in the conduct of this study.
The sample comprised 101 caregivers who answered the
following instruments: Carer’s Assessment of Managing
Index, Burden Assessment Scale, Depression Anxiety
Stress Scales, Revised Impact of Events Scale, Family
Assessment Device, Family Disruption from Illness Scale
and the Short Form Health Survey-36.
Results: The practice of physical activity, lower burden,
better family functioning and less traumatic symptoms
were predictors of better mental quality of life. Having
no chronic disease and less physical symptoms pre-
dicted better physical quality of life. Duration of care
moderated the relationship between traumatic symp-
toms and mental quality of life, but not with physical
quality of life. Receiving help in caregiving moderated
the relationship between traumatic symptoms and
mental quality of life. The limitations of this study
include the exclusive use of self-report instruments
and the fact that the caregivers who have participated
in this study were those who accompanied the patient
to the hospital.
Conclusion: In order to promote physical quality of life,
future intervention programmes should consider the
presence of chronic disease in the caregiver and the
duration of care, as well as the caregivers’ physical
symptoms.
Keywords: caregivers, diabetic foot, amputation, mental
quality of life, physical quality of life.
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Introduction
Type 2 diabetes is a metabolic disease characterised by
hyperglycaemia resulting from insufficient secretion and/
or insulin action (1–3). Data provided by the World
Health Organization (WHO) (4) show that the prevalence
of diabetes rose from 4.7% in 1980 to 8.5% in 2014,
with approximately 22 million adults living with dia-
betes. In Portugal, the estimated prevalence of diabetes,
in 2014, in the population aged 20–79 years was 13.1%;
that is, more than 1 million of the Portuguese population
have diabetes. It is estimated that the medical costs of a
single patient with diabetes require about 1700 euros per
year to the Portuguese State, resulting in a total of 1.7
million euros per year with diabetes, corresponding to
10% of health costs and 1% of national gross domestic
product (GDP) (1).
The chronic nature of diabetes is associated with long-
term complications such as diabetic foot, blindness, renal
failure and cardiovascular diseases, resulting from lesions
in the peripheral nerves, eyes, kidneys and vascular sys-
tem, respectively. These health complications in patients
with diabetes significantly compromise their daily and
professional activities (2).
The amputation of a foot or a leg is one of the compli-
cations caused by diabetes that creates fear. In fact, the
complication of an ulcer leads to gangrene and infection
due to poor healing, which may result in amputation. A
patient with diabetes submitted to an amputation is
50% more likely to suffer a second one (4). After the
amputation, the patient becomes dependent on a care-
giver, who is often not prepared for this new phase of
life (5).
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The informal caregiver is responsible for promoting or
coordinating the resources needed by the dependent
patient. Often, the caregiver exercises the care in an
unprepared, unpaid way, and is responsible by all or
some care tasks (6, 7). Care is a dynamic and complex
process that changes over time, due to the length of care,
the disease progression, the level of dependency, family
functioning and the existing support network (8).
According to this perspective, caregivers may experi-
ence burden, which may also be associated with trau-
matic stress symptoms (9, 10), affecting not only the
caregivers’ life, but also the whole family. A study with
caregivers of relatives, who were hospitalised in intensive
care units, identified reactions of traumatic stress associ-
ated with increased rates of anxiety and depression and
decreased quality of life (11).
Several studies suggested that caregivers of chronic,
older and less educated patients who spend more hours
caring withe a fragile bond with the patient showed
greater vulnerability to stress, depression, anxiety and
physical symptomatology, when compared with the gen-
eral population (12–17).
The role of caregiver requires a series of changes, at
the level of family relationships, work and finances, lei-
sure time, health and mood. These changes may be asso-
ciated with a set of physical, psychological, emotional,
social and financial problems, which may compromise
the caregiver’s health and, indirectly, the health of the
patient (18). In fact, caring for a sick family member has
been associated with physical health problems with an
impact on quality of life (19, 20), including the caregiv-
ing of amputee diabetic patients (21–24).
Although caregiving has an impact on the whole fam-
ily, it is often a family member that takes the primary
responsibility for caregiving, while other family members
provide, sometimes, social and emotional support. Fami-
lies are an important source of social and emotional sup-
port for their members, but also a potential source of
stress and, therefore, disturbances in family functioning
may have an harmful effect on all members (17, 25).
Over the last few years, the regular practice of physical
exercise has been recognised as a nondrug alternative to
the treatment and prevention of chronic-degenerative
diseases, promoting health and physical and mental well-
being (26).
Given the impact of caregiving in several domains of
caregivers’ lives, it is important to analyse variables
directly related to caregiving, such as its duration and the
presence of help. Indeed, the literature has suggested that
the prolonged duration of care may expose the caregiver
to burden, as well as to challenging or traumatic experi-
ences, which require the development of coping strate-
gies, by the caregivers, in order to deal with the tasks of
care that could have an impact on their quality of life
(16, 17, 27). Also receiving help in caregiving is
important, since social support influences behaviour
change, especially in a situation involving changes and
restrictions in the daily living patterns such as caregiving
(28). The prolonged illness situation of a relative represents
a stressful situation, extrinsic variables such as the duration
of care and help in caring can soften or potentiate the cri-
sis, that is, act as moderators (7). To our knowledge, no
study has addressed the moderator role of duration of care
and the presence of help in caregiving in the relationship
between coping/traumatic symptoms/burden and quality
of life, in caregivers of patients with diabetic foot.
According to the model of psychosocial adaptation to
the chronic disease of Livneh (29), quality of life is the
result of a process of adaptation to the disease that is
composed by three phases. The first phase includes the
antecedents that in this study comprise the presence of
chronic disease in caregivers. The second phase highlights
the reactions to the disease (which in the present study
are assessed as coping, burden, depression, anxiety, trau-
matic symptoms, physical symptoms and family function-
ing regarding caregiving), the contextual influences (such
as practice of physical activity and the presence of help
in caregiving) and the disease-related variables (such as
duration of care). Finally, the third phase includes the
outcome variable – quality of life – that, in the present
study, was assessed at physical and mental levels. Know-
ing the factors that influence care delivery in caregivers
of amputee type 2 diabetes patients is important from an
heuristic point of view, since very few studies have
focused on this population (30–32).
Taking into consideration the model of Livneh (29),
the present study aimed to (i) assess the differences in
quality of life according to the presence of chronic dis-
ease and the practice of physical activity; (ii) analyse the
predictors of quality of life; (iii) assess the moderator role
of duration of care and the presence of help in caregiving
in the relationship between traumatic symptoms/coping/
burden and quality of life in caregivers of amputee type
2 diabetes. It is expected that (i) those who practice phys-
ical activity would report better mental and physical
quality of life; (ii) practicing physical activity, lower levels
of burden and better family functioning would be posi-
tive predictors of better physical and mental quality of
life; (iii) and finally, that caregiving variables such as
duration of care and receiving help in caregiving would
be moderators in the relationship between traumatic
symptoms/coping/burden and mental and physical qual-
ity of life, as suggested by Livneh’s model.
Method
Sample
The sample is composed by 101 caregivers of type 2 dia-
betic patients with diabetic foot; eight of the caregivers
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approached did not participate in the study. Five care-
givers were absent from the study, one caregiver with-
drew from the study, one patient was not able to come
to the clinic, one patient without consultation at the hos-
pital, who were submitted to an amputation surgery, in
six hospital units in the northern region of Portugal. All
ethical standards were followed in the conduct of this
study, having been approved by the ethics committees of
the hospital institutions involved. Caregivers were
assessed 6 months after the patient’s surgery. The care-
givers’ age ranged between 19 and 82 years (M = 51.60,
SD = 15.32). The sociodemographic and clinical charac-
teristics of the sample are presented in Table 1.
Procedure
This study has a cross-sectional design. Type 2 diabetes
patients with diabetic foot before amputation surgery were
identified by health professionals from the Diabetic Foot
Consultation Team. Health professionals asked patients’
permission to invite their caregivers to participate in the
study, this phase was defined considering clinical criteria
for the adaptation process to the patient’s amputation
(6 months after surgery – the period in which the patient
initiates the rehabilitation treatments) and requires the
caregiver to adapt more consistently to the caring process.
Caregivers were contacted before the patients’ surgery, in
order to obtain their intention to participate in the study
and to schedule postsurgical interview. Caregivers were
informed about the aims of the study and the confidential-
ity of the data. Participation was voluntary, and all patients
signed an informed consent.
The inclusion criteria included the following: being a
caregiver of a family member with type 2 diabetes with
diabetic foot, the patient has undergone an amputation
surgery; the caregiver was over 18 years old.
Instruments
Sociodemographic and Clinical Questionnaire. That assess
sociodemographic variables (age, relationship with the
amputee patient, level of education), variables related to
caregiving (duration of care in months and before vs. after
amputation; number of hours spent in caring and receiving
help in caring for the patient) and clinical variables (dura-
tion of daily sleep, practice of physical activity and presence
of chronic disease) (Costa, MSA ; Pereira, MG).
Carer’s Assessment of Managing Index (CAMI). This ques-
tionnaire assesses the coping strategies used by caregivers
and their effectiveness (8, 33). It consists of 38 items
assessing the difficulties from the delivery of care,
grouped into three subscales. Higher results indicate the
use of more effective coping strategies. In the original
version, Cronbach alpha was 0.84, 0.80 and 0.37,
respectively, for the three subscales and 0.90 for the total
scale. In the Portuguese version, the Cronbach alpha val-
ues found for the total scale were 0.80 and for the sub-
scales were 0.75, 0.62 and 0.60, respectively. In the
present sample, the alpha for the total scale was 0.85 and
0.84, 0.63 and 0.61 for the respective subscales.
Burden Assessment Scale (BAS). This questionnaire evalu-
ates family exhaustion in objective terms, that is, the
demands from caring for someone with limitations in the
activities and resources (34, 35). The scale is composed
by 19 items, organised into three subscales. Higher over-
all results indicate higher burden. Cronbach alpha ranges
Table 1 Descriptive statistics (N = 101)
Continuous measure Min Max Mean SD
Age 19 82 51.54 15.33
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from 0.89 to 0.91 in the original version. In the Por-
tuguese version, the Cronbach alpha for total scale was
0.81, while in the present study was 0.88.
Depression, Anxiety and Stress Scales (DASS-21). It is com-
posed by 21 items divided into three subscales: depression,
anxiety and stress (36, 37). In this study, only the first
two scales were used. Higher scores indicate more nega-
tive affective states. In the original version, Cronbach
alpha was 0.81 for the subscale of depression and 0.73 for
anxiety. In the Portuguese adapted version, the depression
subscale showed a Cronbach alpha of 0.78 and the anxiety
of 0.75. In the present study, the alphas were 0.90 for the
depression scale and 0.84 for the anxiety scale.
Family Assessment Device (FAD). In this study, only the
12-item of the Global Functioning Scale was used that
assesses the perception of the family functioning in the fol-
lowing domains: problem-solving, communication, roles,
affective responsiveness, behaviour control and general
functioning (38, 39). Higher scores indicate problematic/
dysfunctional family functioning. Cronbach alpha in the
original version for this subscale was 0.92, in the original
version, Portuguese version; the Cronbach alpha values
found were 0.75 (the scale is translated and validated for
the Portuguese population by the work group responsible
for the scale). The FAD scale is in charge of the working
group of (Abigail K. Mansfield Marcaccio, unpublished
data); in the present sample, the alpha value for the scale
was 0.88.
Revised Impact of Events Scale (IES-R). This scale assesses
the frequency of post-traumatic symptoms and consists of
22 items organised in three subscales (40, 41). Higher
results indicate greater psychological, behavioural and
cognitive difficulties resulting from the exposure to
trauma. In the original version, alphas were of 0.94 for
the Intrusion subscale, of 0.87 for the Avoidance and of
0.91 for Hypervigilance. In the Portuguese adapted ver-
sion, that comprises only 21 items, the alpha was 0.96
for the total scale, 0.96 for the Intrusion subscale, 0.88
for the Avoidance and 0.68 for Hypervigilance.
Family disruption from illness scale. It consists of 42 items,
assessing the disruption of the disease in the familiar/
caregiver at the level of the physical symptoms (42, 43).
In the original version, the alpha was 0.93. In the Por-
tuguese adapted version, the alpha was 0.96, whereas in
the present study was 0.88.
Short Form Health Survey-36 (SF-36). This questionnaire
allows to evaluate the quality of life in two dimensions,
the physical dimension and the mental dimension (44,
45). It consists of 11 items and 36 questions grouped into
eight components. Higher results in the physical dimension
indicate better physical quality of life, just as higher results
in the mental dimension indicate better mental quality of
life. In the Portuguese version, Cronbach alpha for the
physical dimension was 0.92 and for the mental dimen-
sion, 0.91. In the present study, the alpha was 0.92 for the
physical dimension and 0.89 for the mental dimension.
Data analysis
Pearson coefficient correlations were performed to anal-
yse the association between clinical variables and quality
of life. To test the differences on quality of life according
to clinical variables, t-tests were performed for indepen-
dent samples. To assess the predictors of quality of life, a
hierarchical regression (enter method) was performed, in
which only the variables related to the dependent vari-
able were introduced. Thus, in the first block, the follow-
ing clinical variables were included – practice of physical
activity or exercise at least once a week and the presence
of chronic disease and in the second block all the psycho-
logical variables. Multicollinearity was tested using VIF
(≤5) and tolerance (>0.20) (46). To test moderation, the
Macro Process for SPSS (47) was used.
Results
Preliminary analyses
The associations between sociodemographic variables (age,
relationship with the amputee patient, level of education),
caregiving variables (duration of care, hours of contact with
the patient and presence of help in caregiving), clinical vari-
ables (hours of sleep, physical activity practice and chronic
disease) and psychological variables (coping, burden, depres-
sion, anxiety, family functioning, traumatic symptoms and
physical symptoms) and quality of life are shown in Table 2.
Better mental quality of life was associated with lower levels
of burden, depression, anxiety and traumatic symptoms, as
well as with better family functioning. In addition, better
physical quality of life of the caregivers was associated with
lower levels of burden, depression, anxiety, traumatic symp-
toms and physical symptoms. Finally, it was found that
sleep time and practicing physical activity or exercise (at
least once a week) were associated with better mental qual-
ity of life, while having no chronic disease is associated with
better physical quality of life.
Differences on mental and physical quality of life according to
the practice of physical activity
There were significant differences according to the practice
of physical activity at least once a week on mental quality of
life [t(99) = 4.04, p = 0.001], but not on physical quality
of life [t(99) = 1.55, p = 0.123]. There were also signifi-
cant differences according to the presence of chronic disease
936 M.S. Alves Costa, M.G. Pereira
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on physical quality of life [t(99) = 5.21, p = 0.001], but not
on mental quality of life [t(99) = 0.068, p = 0.946]. Care-
givers who practice physical activity or exercise showed bet-
ter mental quality of life and those who did not have a
chronic disease showed better physical quality of life.
Predictors of mental quality of life
The hierarchical regression model was significant (F6,94 =
15.88, p < 0.001), explaining 47% of the variance of the
mental quality of life. The practice of physical activity or
exercise at least once a week, lower levels of burden and
traumatic symptoms as well as better family functioning
were predictors of better mental quality of life (Table 3).
However, depression and anxiety were not significant predic-
tors of the mental quality of life in this assessment moment.
Predictors of physical quality of life
The hierarchical regression model was significant
(F6,94 = 10.64, p < 0.001), explaining 37% of the variance
of physical quality of life. Caregivers without chronic dis-
ease and with lower levels of physical symptoms showed
better physical quality of life. However, burden, depres-
sion, anxiety and traumatic symptoms were not significant
predictors of physical quality of life (Table 3).
Duration of care as moderator in the relationship between
traumatic symptoms and quality of life
The model that tested the moderating role of duration of care
in the relationship between traumatic symptoms and mental
quality of life was significant (F3,73 = 14.90, p < 0.001,
b = 0.002, 95% CI [0.005, 0.001], t = 2.02, p = 0.048)
explaining 28% of the variance (Figure 1). The negative
relationship between traumatic symptoms and mental qual-
ity of life was significantly moderated by both shorter dura-
tion of care, b = 0.32, 95% CI [0.45, 18], t = 4.56,
p < 0.001, and longer duration of care, b = 0.69, 95% CI
[1.03, 0.36], t = 4.09, p < 0.001, although it was stron-
ger for a longer duration of care. However, duration of care
did not moderate the relationship between traumatic symp-
toms and physical quality (F3,73 = 0.25, p = 0.86, b = 0.001,
95% CI [003, 0.005], t = 0.49, p = 0.62).
Duration of care as moderator in the relationship between
coping and quality of life
The model that tested the moderating role of duration of
care in the relationship between coping and mental qual-
ity of life was not significant (F3,73 = 2.64, p = 0.06,
b = 0.002, 95% [0.002, 0.007], t = 1.08, p = 0.28). The
model of moderation for physical quality of life was not
performed, since the assumptions for moderation analysis
were not fulfilled.
Duration of care as moderator in the relationship between
burden and quality of life
The model that tested the moderating role of duration of
care in the relationship between burden and mental qual-
ity of life was not significant (F73,00 = 12.66, p = 0.001,
b = 0.001, 95% [0.005, 0.002], t = 0.81, p = 0.41)
but not between burden and physical quality of life
(F73,16 = 1.75, p = 0.16, b = 0.002, 95% CI [007,
0.003], t = 0.80, p = 0.42).
Table 3 Predictors of quality mental and physical life
Variables
Quality of mental life Physical quality of life
AR2 b t p AR2 b t p
Model 1 0.142 0.215
Do some activity or exercise at least
once a week
0.376 4.04 <0.001* – – –
Presence of chronic disease – – – – 0.464 5.21 <0.001**
R2 aj.: 0.133 R2 aj.: 0.208
Model 2 0.503 0.405
Physical activity practice 0.212 2.74 <0.05* – – –
Presence of chronic disease – – – 0.400 4.62 <0.001**
Burden 0.277 3.33 <0.001** 0.075 0.823 0.413
Depression 0.209 1.62 0.108 0.155 1.10 0.273
Anxiety 0.001 0.005 0.996 0.022 0.148 0.882
Traumatic symptoms 0.193 2.542 <0.013* 0.074 0.776 0.439
Family functioning 0.221 2.56 0.012* – – –
Physical symptoms – – – 0.269 2.35 0.021*
R2 aj.: 0.472 R2 aj.: 0.367
**p < .01, *p < .05
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Help in caregiving as moderator in the relationship between
traumatic symptoms and quality of life
The model that tested the moderating role of having help
in caregiving in the relationship between traumatic
symptoms and mental quality of life was significant
(F3,97 = 8.88, p < 0.001, b = 0.051, 95% CI [0.316,
0.214], t = 0.133, p = 0.701) but not in the relationship
between traumatic symptoms and physical quality of life
that was not significant (F3,97 = 2.11, p = 0.103,
b = 0.177, 95% CI [0.565, 0.210], t = 0.909,
p = 0.365).
Help in caregiving as a moderator in the relationship between
coping and quality of life
The model that tested the moderating role of having help
in caring in the relationship between coping and mental
quality of life was not significant (F3,97 = 3.42, p = 0.02,
b = 26, 95% CI [0.60, 0.08], t = 1.54, p = 0.13).
The model of moderation for physical quality of life was
not performed, since the assumptions for moderation
analysis were not fulfilled.
Help in caregiving as a moderator in the relationship between
burden and quality of life
The model that tested the moderating role of having help
in caring in the relationship between burden and physi-
cal quality of life was not significant (F3,97 = 2.87,
p = 0.04, b = 0.33, 95% CI [0.06, 0.72], t = 1.63, p=
0.16) neither between burden and mental quality of life
(F97,00 = 15.93, p = 0.001, b = 0.08, 95% CI [0.36,
0.19], t = 0.58, p = 0.56).
Discussion
This study found significant results taking into considera-
tion the dimensions of Livneh’s model. Regarding the
antecedents that, in this study, comprised the presence of
chronic disease in the caregivers, it was found that those
without a diagnosis of chronic disease showed better
physical quality of life what is in accordance with previ-
ous literature (48, 49). However, there was no impact on
mental quality of life as might be (50). Concerning the
process of adaptation and adjustment to the disease, care-
givers who practiced physical activity at least once a
week showed better mental quality of life. Indeed, physi-
cal activity contributes to the mental health of its practi-
tioners, as it promotes moments of pause in the daily and
stressful routines, also contributing to socialisation (26,
51, 52). The physical activity has impact on mental qual-
ity of life, particularly in older people. (53, 54). In the
same sense, studies have suggested an association
between physical activity and health when it is a moder-
ate physical activity (55, 56). However, in this study, no
significant results were found on the contextual influ-
ences, represented by the practice of physical activity on
the physical quality of life of the caregivers. On the other
hand, younger caregivers, active workers, with higher
Figure 1 Moderators in the relationship between
coping/traumatic symptoms and quality of life.
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level of education and who slept more hours showed bet-
ter physical quality of life. These results are in accordance
with previous studies (57, 58).
The results revealed that lower levels of burden and
traumatic symptoms, as well as perceptions of healthy
family functioning, were predictors of a better mental
quality of life, corroborating other authors (59). The pres-
ence of chronic disease (antecedent) and physical symp-
toms revealed to be predictors of quality of life,
corroborating the theoretical model (28). Interestingly, in
this dimension, anxiety and depression were not predic-
tors of mental quality of life, as traumatic symptoms and
burden were not predictors of physical quality of life.
These results may be due to the period chosen for care-
giver’s assessment, that is, 6 months after patients’
amputation that might be too early. Future studies
should test this hypothesis in caregivers over time, after
patient’s amputation.
The longer duration of care moderated the negative
relationship between traumatic symptoms and mental
quality of life. In fact, prolonged duration of care
exposes caregivers to challenging or traumatic experi-
ences that interfere with quality of life (16, 17). Results
also showed that duration of care did not moderate the
relationship between traumatic symptoms/burden and
physical quality of life, neither the relationship between
coping/burden and mental quality of life. Also, having
help in caring did not moderate the relationship
between burden and quality of life. It reinforces the
findings of the study with family caregivers of functional
dependent patients that the longer duration of care was
associated with lower levels of psychological burden and
morbidity and the use of coping strategies (60). One
may hypothesised that these results may be due to the
characteristics of the sample, since the majority of the
amputee patients were submitted to minor amputations
(74.3%), which may have influenced the levels of bur-
den and caregiver’s coping strategies. In Portugal, mark-
edly in major amputations, reveals a total of 1385
amputations, 171 fewer amputations than in 2014. This
reduction was more marked in the group of major
amputations (560), minus 129 major amputations in
2014 compared to 2013. In relation to minor amputa-
tions, we found less variation in the pattern alteration.
The lowest numbers in the north of the country trans-
late the implementation of effective multidisciplinary
consultation with wide experience and with the pres-
ence of multidisciplinary teams (1).
Limitations
The limitations of this study include the exclusive use
of self-report instruments and the fact that the care-
givers who have participated in this study were those
who accompanied the patient to the hospital. Future
studies should take into consideration socioeconomic
factors and assess caregivers over time using a longitu-
dinal design.
Conclusion
The results showed that caregiving of amputee patients
has an impact on the caregiver’s quality of life (20, 28).
In order to promote physical quality of life, future inter-
vention programmes should consider the presence of
chronic disease in the caregiver and the duration of care,
as well as the caregivers’ physical symptoms. In order to
promote mental quality of life, the focus should be on
burden, traumatic symptoms and family functioning.
Future studies should evaluate the process of adaptation
of the caregivers for longer periods, on the level of over-
load, family functioning and physical and traumatic
symptomatology, besides variables such as post-traumatic
growth, resilience and its impact on the quality of life of
informal caregivers.
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